Dialog Results 



Dialog 



PLANAR TYPE GALVANOMIRROR AND ITS PRODUCTION 
Publication Number: 07-175005 (JP 7175005 A) , July 14, 1995 
Inventors: 

• ASADA NORIHIRO 

• ESASHI MASAKI 

Applicants 

• NIPPON SIGNAL CO LTD THE (A Japanese Company or Corporation), JP (Japan) 

• ESASHI MASAKI (An Individual), JP (Japan) 

Application Number: 05-320524 (JP 93320524) , December 20, 1993 
International Class (IPC Edition 6): 

• G02B-026/10 

• B41J-002/44 

JAPIO Class: 

• 29.2 (PRECISION INSTRUMENTS— Optical Equipment) 

• 29.4 (PRECISION INSTRUMENTS— Business Machines) 

JAPIO Keywords: 

• R002 (LASERS) 

. R007 (ULTRASONIC WAVES) 

Abstract: 

PURPOSE: To reduce the thickness and size of a galvanomirror. 

CONSTITUTION: A flat plate-shaped moving plate 5 and torsion bars 6 which oscillatably support this 
moving plate 5 are integrally formed on a silicon substrate 2. The circumferential edge on the front 
surface of the moving plate 5 is provided with a plane coil 7. which generates magnetic field by 
energization and the central part of the front surface enclosed by this plane coil 7 is provided with a total 
reflection mirror 8. Further, the front and rear surfaces of the silicon substrate 2 are provided with glass 
substrates 3, 4. Permanent magnets 10A, 10B and 1 1 A, 1 IB for making magnetic fields act on the plane 
coil 7 are fixed to the prescribed positions of these glass substrates 3, 4. This galvanomirror 1 is 
produced by the production process of a semiconductor element. 
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ursffi±T^(Ri icsib^ietctt^ 1- 

»¥B = << /w-C 11*^5 ±B**:&t£5*tgl£Sa:ft 5- 

¥^&K©TBKTffi!]il&ltg«£rt8:i^ 
«©±Bl;:ii'>ft< irt^»«±*SrPBftLfc±ffi!l*6^ 

[H*«2] irlH^Jfitg^ »l©h—>3>v*— C¥ 

^3^-tSr-ftIMfcU fidlS^!!)fi©±EJi3 
SBItRW^^Itx BfllEh— ^3^-ro$ft^[6|i:^ 

/i^wsro^iafia^ro^frs^gB^ic^ amicus* 
mmmmmzmt. ¥^#s«©±«a4'>&< bi>-*s 

*#a«K#Lr**$tia#«o^MiRriMRt, wis 
m i © h-~> s 1 tt^iwjasji^-t-aff 2 © h v 

©TV— t-MtfA-'V 5 9-. 
[f«*S6] *NS#S«© h-5^3 v^-)KAn»%Ht 
^-Cg*&©TBa»e>±BK:ft (trS^tt^ s/ ^ ^ J: 0 

¥B => ■< ATH*ftfcW»«**8lHCTA- 5 = ? i>. ©1$ 



SP^«rPBScUfc±B«68kS«tSr@)£-t-5iei:, h- 
^3 ^<-tt;fcfa£Wfc^i(i|g©#iflK:#J£;-rs±B 

Igid^45^ u— a* / $ 5 -©Sit* 

■Cffl**Lfc^T«tgf *«5fcr 5 = * A J; •} £ 

*rtl*r»j«i-5iat, MIS h-v's >^-©W*(n]i: 

BKIWa^KJ: 9TB«feH®&<t'>&< & *>rT»1£± 
[000 1] 

[■m±©niffl»iH «*.tfw— y*©^* 
t-Wi'X7-j±mKmm-tz>x>\"*-; 5 9-khu 

©Kigali: Hi" 5. 

[0002] 

■raw— if^*^^cfijffl$n5t)©-c, ^©na 
bMMb tmm LxMSWim&. Lxmmiatm ufcin 

fe^i (h^^) Z(DbAr* b'<*Jjbtfi¥m 

ur«fHtr*i6>*rfij«©#«rt»*/ht*a-r* b^o 
#/wv ^-^©jia^fflL-fct©-!?, ■5j«j3'r^t 

[0 0 0 3J -eUT, S63l5©*fflW*^W<y 5 
(Cort!)i*>i-*fflV\ -?:©^ffllC2o©*^«^i:4o© 

Wj , P210~2 1 2, 1 98 7^12^100^ 
[0 0 0 41 

[!6W!JS»gtuj;5t-t-SSWH] ¥^#7^ 

©is®tc#v>, ttumummmik t *ic/hfflfl: ur 
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u— !fi£:ffl«S§fcP«-e*>5. *fc, J; *) — Ji©/NH 
{fc©g#as;fc3o 
[0 0 0 5] L?)>U fi£*©#/WV 5 ffifi) 

+ = > if f J*RtfZ ©* -Y =• V x Afljffl © 
v- -ftSfflMSo t. 0 -l©/h§Ht £@ S^iSrlftt 

[0 0 0 6] 

K£*t&«rRtt3-;*f, ^a»^StR<OTffi»CTffllite*»S 

[0007] S9IHRTSiffi*s. Iioh-i/ay^ 
© h—>3 w*-TgllE*ffifl^lb«©rt«lJ:tt££;h,5 

[0008] ^©^©r^u— r- m.n>v^j 
*»#js«c. ¥«#©«!»« &«*r»« 

s»K:*4uB*frR»*. Rjic^«5-cH*na±ffi>c* 

***4i-S¥iBa'r^*Rit. ¥S#gfc©TBitcT 
ffitt&Ha&K&Rtt, ¥»#S«o±ffiCrtil>*< tt>^ 
SMg±**WJ«cUfc±flJil6ak»tESrRlt*«fiKi: Lfc. 
[0009] i©»^-f>» Mie^Kisas. Si©h-> 

$ 2 © h-v 3 y/^-n?ffi(E^'5r«ifi©rtfl!liJ:ttX$ 
*t*rt«»«MRi*»64*i. flfrffirt«!iBr«ng©±s«» 



[0010] i iM»2ffl^©^v?7 

2S« t *N»#Sfi t -Cffl* "T»«iR*rtS R £ Jt£# 
-©$£&*>&-? fi, *m&&tiL<r> Y-i/zV^-Mim 

«±Bjiffl o # ic i t> spa 3 << ^mmt 5 x 
St. w-m^^ ^x-m^titt^mw^^M^r^?.^^ 

A©J$*tc±9£lt«$rJIM1-SXSi, *NH«&K© 

[0011] !& 2 ©3g?H©#/wv 5 7-©Kig 
xm£(OTWfrb±mzfattX3 i j3&^y?-l'?£Q-S( 

ffi{cttssft5^rsitR*^i-5xst. -5rsi«±®^ 

fflC»K©*^fflP&*^1-SXgt. miB*^^-c 

fcB«SS^te± 0TBSIftaaHSfc*4< t t^ll«±* 
[0 0 12] 

fcfdJB LT 5 7--5T««B*»J* Lit©T% 

[0013] bt»«*x svtca:ssi-5 h-^a 

2)i>c5cT-fi : 9-i:^T-#-5o "eribSroilKife'i^raSr 

[0 0 14] 

[Hig^i sir, *&m<ommmt:®mK.&'i^xmi 

•^5. 01&t^02^»l©|8WJJ:«5^^/5?- 

©^ 1 mmmxhz 1 «©*&©«^sr^-r. @ 1 &v 
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[0 0 15] «[Bi/!l=iy**2lCB;, ¥««cDpI«i« 

^*p^ttfi?^ o $ \z <t a =1 4 /i-mc x o r«ria¥ 

X, «Jffc^y^/waj&»foft*JIB[(D5pB3'f^S:^ 

±H**»K:B\ BUkMkl,X<D±BUtt$9*-8#TA' 
5 = i>A*»^J:9»rt$ixrv^5 0 MIC, i/Jayi 

[0 0 16] ±«3fctfT«J^?^»E3 0B+fe&«^ 
0= (Mx/GIp) = (F' 

8EK % h-i ^3^-tf>S£, h—>3^— (D^-e 
$>»9, 03Kl^LTfc6 o 

[0 0 2 0] ^rLT, flMBK^FitfftR^F' ^Sft 
0^5ttg^^Br»tR5^lHli!l1-5o «ot, (3) 55 
OF' tc (2) *<DFfcftAf SrfcfcJ;^ pllbffis 
^ffiA^tt¥ffi3-r/^7(ci«ttSS«Ei fcJt»rSw 
fc^WS. «o"C, ¥ffi3-r/w7icjs6"fS«SrSJ»1-S 
^^icj: t). prib« 5 co^ffcft 0 5 - k 



50j^<03pffi=i>f/i/7S5^j:«||iS:fffflS«e:asvMc 
#Sr*+RJE?«<D3jc^«^l OA, 10BH1A, 1 
l B#Ki*fc;hrCV3 0 Zv^c*t£*-*-— #tf>#3<B<3 
oofciUR^i OA, l OBtt, H2lc*-TJ:3^, T 

«-fflfe*0#3fi<5oo*^flS^i 1A, 11BI1 @ 
VbtiX^Zo 
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Xl*^ MWlOAtlOB, HAMlBIUo 

3 \C7jk-t) F&ftRIU Z coffin -i/y^ 
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'f/vgw (S3*ic^-r) Ki0»ft9, T12tf> (2) 
[0 0 19] F = nw ( i XB) • • • (2) 

-6, 6<OtttzRAF' k-*I®m5<DmtiCjH4>V>M& 
it, TiEtf> (3) *(Z)J:5^*So 
t.5 X10 9 r 4 ) X 1 ± • • • (3) 

[0 0 2 1] ^ic, *^«5KJ:S«***»*otH|[ 

SWONSfc S«*n*no*BB«r«/J>«*dy»C»« 

«Jfc«£«:Bii , S«*ffi-CJg^Six5«**«SrBs 
[0 0 2 2] ^-ra^r. iixe>ttntt«o*^«WK:J: 

5«*«*»*©wi^e) [»i] 

[0 0 2 3], [t2] ^ (4) , (5) SCiot 

##>zzki>sx2, &n<o&\c#»zm$im8[Bte y b 

niBs Sr^LfctOlC^t), (6) 3:X7f;£tlZ> 0 
[0 0 2 4] 
[*1] 
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Bs = 
In } 
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zKri/2) a -y a V* dy 



27i s - 4y2 [(y-yo) 2 +z 2 ][(d/2) 2 +z 2 +yo 2 -2yoy] 1/t 

... ( 4 ) 

[&2] 

(z+l)[(d/2) 2 -y 2 I 1 *" 1 dy 

d ' 2 t(y-yo) 2 +(z+l)*]((d/2) 2 +(z + i) 2 +yo 2 -2yoy]" 2 



[0 0 2 6] B = Bn +Bs ■ • • (6) 

[00 2 7] ^^-C. [jfcl] % [»2] ©#5tfc*5^ 
Br ttslc^a^^SVttJKatt. x, y % zHM 

ONlffifcSSiSfcOEIi, dtt#ffiffi<0^CfcS o 

^lmm, M£ 1mm, Sg«3i[««0. 85T 
<0Sm-CoM8KDIANET DM- 1 8 (fgp°a 
-fe^f Srffl^T. B 5 «fc 5 

E«L<t*^a»«)*aBfca*4B a 

HfLfc8«B6lc*t. 

[oo2 8] H5oj;5fcffiBut$§^cf± N atwm^ 

^Mtt. 10.3 TH±o8l*«atftot^5, 

5fc»j*i"*apiB3^^7©**rl 0 0/xm, 
4, "5JS)^5cO/?^^2 0 nmt U *>a>v<— 6 
^M2 5/im, g^lmm, "THrfS 5 4 m 

m, g^5mmi:U, (2) (3) 

£0.3 T&ttfflLfco 

[0 0 2 9] (A) RTf (B) Bd»& 

(C) tt*«i*^-rSJI!«Qt«)BB»«:*+t><0 

^ ©w©*ttiB«afc •? 1 3 /* 7 y h 

/cm 2 Jrftofco fcfc* «j»lrt«cj»(0BB«fcov^R 

© (7) siaot^sWo 

[0 0 3 0] Q= i 2 R • • • (7) 

fo^o m&mttmK£%tmmQc uriao (8) at? 

Qc =hS AT • • • (8) 

iw-c, httm&mmm ($*tt5xio- 3 -5xio 

A Y= (1/2) (4 1 i 3 f/Eb 

coa^ffiTlsco (12) arc***!*, 

f =WL 1 t p g • • • (12) 

So 

[0 0 3 6] Wftfi^fAX^ IC<)f» 



... (5) 

" 2 (^yh/c^t) ) , S tt*^<D*B«, ATWt* 

■t*b t s« h <D&&mvb*o 

[0 0 3 1] mMtt£^WriR<ommi2 0mm 

2 (4X5) b-t&bs (8) SCfi, 

Qc =1.0 AT (m!7yb/t) • • • (8) ' 

kftM+M^y b/cm 2 aAoMUft&ffilf^ 
-C, IMtKJiSSdRftQr ttTE<D (9) St?* Six 
[0 0 3 2] Qr = £ S a T 4 • • • (9) 

££"0, £ WW (ftfttt £ = 1 D £ < 

i) , snm^mmm, ofi^x^r^^y^vs 

IK U 2 k 4 /60h 3 c 2 ) , Ttt*^o*ss*-e*>5o * 
© do) 5£-e*Sfta 0 

[0 0 3 3] 

Qa = 2 X (S/ i ! ) AT • • • (10) 
r^T\ IttlRfi** (VJaytt8 4!7yh/m 
K) , Slth^Hy/^H, l r ttHVaV 

A T ft b - a y/^co w^ISi-cfc 
5o h->3^-©^S:2 5Mm, fi^Srlmmi 
do) jCtt, 

Qa =0.1 AT [myyb/t] • - • (10) 7 
[0 0 3 4] *tJlh-V3^-©-5r»fi&l[|Ci5» 

1 ! . h-?/a Vx^O**rb, ^Ti!>«<E>fi£$r f . 

nmttntmjfmtm^x, rm<n (id so<t5i: 

[0 0 3 5] 

t 3 ) • • • (11) 

*>SE©a**<oim*ifeSrfflv^r. TISO (13) 
5 left*. 

AX = 4 (L 1 /2) 3 F/EWt 3 • • • (13) 

iiwa««s*Fw: (2) a©=i>fA«wtpr«««>fi 



-5- 



[0 0 3 7] zhtb, h-^aw^-roa^SfcTSTftS 
ja^FSraoMNtu-cw-iLLfcto-t?*) 

[0 0 3 8] 

[£U 
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6 mm 
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13mm 


13mm 


13mm 
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50 urn 


50 //m 


lOO^m 
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50 # m 


50am 


50#m 


1 , 


0.5mm 


1. Omm 


1.0mm 


f 


89^N 


89tfN 


178// N 


AY 


0.022/zm 


0. I78^m 


0. 356 # m 


AX 


i igf ft 




0. 016#m 



O/im, g£l.O mm<D h — i/s <D&£-^ fi6m 

m, g£ 1 3 mm, J?£ 5 0 j* mOnTBrtRlC J: **** 
AYft 0.178 /im-Cfc!), *T»tRtf>ff£ 1 0 O 
nmtLXh, »*iAYtt % 0.356 /im^S. * 
fc> ^ 6 mm, j|£ 1 3 mm, J?£ 5 0 \i m(D pJW)%i<D 

A XWU 0.125 Mmtfc9, 
^«J«ffiS<a£#ft£ 2 0 0// pfltttthft 

[0040] EJt±RBH Lfc i 5 fc, *SHWfI©*^y 

©«tBfr»*M-S *lt, 

[00 4 1] »Jc±|E^lH*«o^w^y * 7-^®f 

300 itm<0*s!)=*>mtiLlQl ©±TB«r*HMtl/CIMt 
IS (Um) 102*»jjM-a (aXW . 9:1-, SBiM 
fc*hJy^?7lcJ:9JM»:©/<*-^t:»jjlU ft 
«5t»^IWbBtS:3:yf-^^»*L (big) , K 

(XSc) o 

[0 0 4 2] Rfc, «B«fc*y**Jil03 SrK^fc 
ft. J«^S8»^»*tt3iy^^^S:ioo nmfrS (X 
Sd) o SB«Opnh«tt»©*V'MfbK«r»«L (X 

MmtT 5 (Igf ) o «ffi«Ol7y^^J1103 Sr»* 



fctot¥B3-f^ nmrn*® (Haw) 
»rtf* (xsg) o tt»=»>f^r±, vyavMRio 

# fcfiro r n y fr/um<D±m Sr^-eav *¥B a >f 
^LT, ¥B3-f/Hf5»Sr«l*.tf 
[0 0 4 3] *BW^!7y^^J1103 ' SrKttfc 

2 fc»*-r* 0 rfttcJ;^ *r*j«5£ 
(igh, i) o 

[0 0 4 4] JclC, ^Wffll#<DVy*xM&to*l,it 
^y=vStR2<D±TBtc±ffi|^7^S«3i:T«l 
^7^Ifi4^Mnii^iaot^t5 (X 

Si, k) o ±T^7^Sfi3, 4©BfjStt« 
CMI^lOA, iob^iia, HBtrWttt* 
(181). 

[0 0 4 5] #CtC, Sl^^f2»j-C$)$2# 
o#;wV^-©i*«!ISr8l 2-01 4fc*LRH 
N, *l*»«fcW-««K:Ht|BI-«F*t#L-C 

-2 m, ^gfi 2 ©w»« 5 ds^MRi«na« 5 a 

#WcjgfigSft, *10HV3^-6A, 6A(Ci 

y 3 2 ±BK:«rt Liz-tt<Dftwmmffi* 9 

A, 9 A >3 y^-6A, 6A<D—jf(D 

»»sr^ur«fttt^a«-r6¥B=>f^7A (H-cr* 

TV^5o rtft|pr»*E5Btt, 

y/^6A, 6 Attt*fRjd5|i:S!"f5B2© HVaV 

^-6B, 6BT^M|pr»*5A©rt«l|{:*ll3[SilTV^ 

£ 0 ^OLtffiKf*, s/y a^WR2ic»j*s*ifcrt«« 

^^9 6, 9BJC1, S52CD h-V3 6 B<D-jj 

6 AOtt*««r^Lr«*ttfc««i-55pB3>f^7 B 
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[0 0 4 6] ^LT. V!)3yI«2 0J:T®(:it B 

I 3 Jttfflfll 4 icsrf J: 5 fc, tft^h^ittf**^ 
mjSy*m*bteZ> ±WRXfiTW# 7 3 , 4*HI 

[0 0 4 7] ±«XWT«I^7^S<R3, 4KI1, 2<@ 
A-13AH0B-1 3BasB^o<fc5fcE«£;lvt 

OA, 11 Aft TW7^1ffi4(^)Ml^l OB, 

I I b bxftM^W}mmmmomft&m£.£i£Zb<ox 

hZ> 0 ±«^f7^S*E30llv^ift^^5*^ 

«512Atl3Att, W7^Sfi4 0M^l 
2B, 1 3BtT?rt«^«WBffl«)«*Sr*4**a 

[0 0 4 8] d^5*^t^J;tt«, ^«R»«5A<7>5F 
ffi3>r/l/7A©*(C«jltS:jlt*rt, $l©h-> 3 ^ 
-6 A, 6ASrX^i:Ur^«"srib«5 AdS««*[SiC 
JfcCT[El»U C!OR^rt«^»tR5Bt)^«l"sr»fi5 
Ak-WfcEIIW-S. £R*tS?-8tt, fll 

■asra-rt**-, rt«i"5r»*E5Bo5pffl3>r/v7B^ 

*Ml|nr««5AOE»*iftji:B:A*rtl 
IC X rtfljRr»«5B^2COh— i ^3^-6 B, 6B 

-If **r = >y<o& 1 1 tt tf> J§ 

[0 0 4 9] ft(C, ±SSH2%mi<0^lW<J ^y-<D 

o nm(Di/v xymmoi <D±TffiZf&mti,xmtm 

(0.5 Mm) 202 SrJ&fcU *H«IK:* h y V ^9 7l£ 

[0050] *B5«^^l!fflMkLTJta?t^B»K:^»v^ 

tt^bR (0.1 nm) 202 ' *J&au *ffi« 

y^fiK-r^ (big) 0 jfct^ «ffi«<Djfii;A:»#fc: 
^^y^y^^HO /imfr5 (X@c) o Rtc, ^ 



5«rfS£H8&203 &WHUmR204 Sr^fifc-T* (XS 

d) o 

[0051] tzmmos owHttxtfasaa^sis 

204 onmm^X^X* U «fttt2Ky>f 5 K*<0*6 
^205 (lie) o fttC, ttft»="f /Affile 

6 0 SP*>. *fe^205 ifc—y^rvW^y^frfTo-C 
fttyfv^ -y*/\'^y^i'?* } m8tfT\i\ ^y? 

/H^*3-r*«H206 , 207 ztedtrzo ^(Dxmcz 

ffi»7«204 Rt«a«204 £J¥<-fS (2» f ) . 

[0 0 5 2] Ige £H«(CLTJlfe«Ji205 £7g 

tittZ (Xgg) o ffi. ^B^A'Sr 

2jffc»rti-sfc», xsg^»a»»*i*«ctt, rt* 

9 Sr^^^ VX$Mmt>J&f&&titi:^£5\Z.LX^Z>o 

xut tmm\cLx±Mw<o^m^>f Memoir 

mj§2\0 , 211 «&*U Mfc. Jf&^205 

>f/V7A, 7B«*nS (Igh, i) o 
[0053] »c(c, S i O z Sr^/^y ^ LXmtm*M 

S«201 ^rSii^^r^o ^nidi^, ^h-i^a^- 

a^trt^«ri(itE»»^»rii*iis (xsi, k) 0 » 

(C, ^MffiO^S i0 2 *xj/fy^Lt»*U«, ^ 
\££iX±Rkt$7-8&M!fcrZ (XSI) o 

[0054] z<d'&&, mimmmtmmcvx, 3@ 
yx&m&zth?timim&\c&<>xi&<&^ ± 

tti>xmim®i'Zo 

[0 0 5 5] ^alC^oV^r, *W&M<01SJW<S *y—3 

s/y =vs«2tc^-rswsifi5«^aa»co*fig 
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7*g&3&tfTfl!l#7*S&4£, Ell J; 5 

fci3A, 4A«rRttfc*fiiU Hf 5 
•>!) = ygfi 2 ©±TffiU:*t LTHMi&£l£ J; o X 

9^SS3t?l4. »3ASrTflltL-Ci/!;=i>'*tR2« 

»4 A^±ffilJI>:U-CllC< = V»K2ffi!llcffi«-f 5 

[0 0 5 61 d^>5«fiK»citv«. ±T©#7*g£ 
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